This study aims to determine the mineral composition of green teas and herbal tea in the savannah tea plant. Samples of buds, young leaves and broadleaf stems were collected from wild plants of Lippia multiflora in three localities, including two from the Center (Yamoussoukro, Toumodi) and one from the northeast (Bondoukou) of Côte d'Ivoire. The lipid and ash contents were carried out by the AOAC method. The total protein and sugar contents were determined by the Kjeldahl and Agbo methods, respectively. Nine minerals (potassium, calcium, magnesium, iron, sodium, manganese, zinc, copper and cadmium) were quantitated by Atomic Absorption Spectrophotometry (AAS) from green teas (buds and young leaves) and herbal tea of Lippia multiflora.
Introduction
Tea is one of the most popular drinks in the world. Thus, the chemical components contained in the tea leaves are of great interest, particularly with regard to health. Lippia multiflora, a savannah tea belonging to the Verbenaceae family, a herbaceous, perennial, very fragrant herb that spontaneously grows in savannah areas, hence its common name for savannah tea. This plant is found almost everywhere, in the Sudanese savannahs of West and Central Africa [1] . In Côte d'Ivoire, it is developing in the central and northern regions, where it is consumed as a hot drink [2] [3] . The leaves of the savannah tea plant are marketed throughout Côte d'Ivoire [3] and this has led to its consumption in rural and urban areas. This plant is appreciated for its pleasant aroma (citronella) [2] . In addition, the leaves of Lippia multiflora are used in traditional medicine, in the treatment of malaria, high blood pressure [4] boils, diarrhea [5] cough, stomach pain, fever, and oral affections [6] . In addition, numerous scientific publications have shown that Lippia multiflora possesses laxative properties, sedative, relaxing muscles, analgesics, tranquilizers, analgesics [7] . This plant has antihypertensive effects [8] antimicrobial activities [9] .
The leaves of the savannah tea plant also exhibit insecticidal activities in relation to mosquitoes and weevils [10] . The composition of the essential oils of Lippia multiflora has been widely studied [11] . Phytochemical studies [2] , botany [12] and medical studies [13] have been studied. From a biochemical point of view, it is a plant rich in minerals (potassium, calcium, magnesium), which also contains polyphenols [4] . Nowadays, the consumption of food, sources of polyphenols like the green tea of Camellia sinensis, having anti-carcinogenic, anti-cardiovascular activities [14] . The various medicinal, nutritional, flavoring and insecticidal properties mentioned above of Lippia multiflora make this plant a highly sought-after species, especially in savannah regions. But in these areas, this plant is threatened with extinction because of its abusive harvest, deforestation and bush fires [15] . It deserves to be valued, domesticated and exported. It deserves to be valued, domesticated and exported.
This natural plant could constitute a new agricultural product for the country alongside industrial and commercial crops (coffee, cocoa, rubber and cashew nuts). Although in Ghana, authors such as [16] have determined the mineral composition of the leaves of Lippia multiflora. Like other teas such as rosibos (red tea) from Aspalathus linearis from South Africa and Green Tea, black tea, Oolong Tea from Camellia sinensis. In Côte d'Ivoire, data on Lippia multiflora green teas and herbal teas are rare. The objective of this study is to determine the mineral composition of green teas and herbal teas of the savannah tea (Lippia multiflora), in order to evaluate the possible effects on the health of consumers.
Materiel Biological Materiel
The leaves of the savannah tea (Lippia multiflora) were harvested in uncultivated 
Methods

Process for Transforming the Leaves of the Savannah Tea (Lippia multiflora) into Herbal Tea
The leaves were transformed into herbal tea by the method described by [15] .
The leafy stems are cut at the base of the shrub (Lippia multiflora) and dried in the sun for 3 to 5 days or 7 days depending on the season. After drying, the dried leaves are detached from the stems. The resulting dry leaves constitute the herbal tea. This herbal tea can be used in the form of whole or ground sheet or cut or chopped sheet (Figure 2 ).
Process for Transforming the Leaves of Lippia multiflora into Green Tea
The leaves were transformed into green tea by the orthodox method described by [17] with slight modification. Briefly, the leaves were sorted, dried in an oven 
Physico-Chemical Analysis of Green Teas and Herbal Teas from Lippia multiflora
In Lippia multiflora green teas and herbal teas, the lipids and ash content were respectively evaluated according to [18] [19] . Protein levels were measured using the Kjedahl method [18] by mineralization of 1 g of each sample and titration of the total nitrogen after distillation. The total content of the sugars was measured according to the methods elaborated by [20] [21] . All determinations were expressed on a dry matter basis.
Determination of Mineral Contents
The mineral content was determined by the plant method of the International
Institute of Tropical Agriculture of Nigeria [22] . This is a dry digestion method which proceeds as follows: 0.5 g of crushed sample is weighed in a porcelain 
Statistical Analysis
The data obtained from the analysis of the physicochemical and mineral constituents of the green teas and the tea sample with Lippia multiflora herbs were 
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Results
Biochemical Composition of Herbal Teas and Green Teas
In all localities (Table 1) , herbal teas contain significantly (p < 0.01) more ashes than green teas. However, the ashes contents of Bondoukou (13.94% DM) and Toumodi (13.57% DM) are stronger than those of Yamoussoukro (12.06% DM).
The ash rates in both localities are similar. Ash content of green teas of young leaves is stronger than green teas of buds, in all localities.
The lipid contents of herbal teas and teas are less than 3%. These levels were significantly different (p < 0.01) between herbal teas and green teas. There was no significant difference (p > 0.01) between the lipid contents of green teas in different localities ( Table 1 ).
The protein levels of herbal teas were 8.24; to; 8.86% DM in the localities of Table 1 indicates that the total sugars of the various products (herbal teas and green teas) are low at less than 5% DM in all localities. 
Mineral Composition of Herbal Tea and Green Teas from Lippia multiflora
Magnesium (Mg) Table 2 shows the magnesium contents of savannah tea plant products. In all localities, there is a significant difference (p < 0.01) between the different products (herbal teas, green tea of buds and green tea of young leaves). In the localities of Toumodi and Bondoukou, herbal teas show higher levels of magnesium, there is a significant difference (p < 0.01) between the different localities. Indeed, for herbal teas and green teas buds, the city of Yamoussoukro has high calcium contents, followed by those of Toumodi and Bondoukou. However, for the green teas young leaves, the locality of Bondoukou is the one that records the high calcium levels, followed by Toumodi, and Yamoussoukro.
Potassium (K)
The potassium levels of the different Lippia multiflora products in all localities showed a significant difference (p < 0.01) between the different types of products (herbal teas, green tea of buds and green tea of young leaves).In all towns, the potassium levels in herbal teas, respectively, 6920. At the level of each type of product, there is a significant difference (p < 0.01) between the different localities. Indeed, for all products, the city of Bondoukou records the highest potassium levels, followed by those of Toumodi, and Yamoussoukro.
Sodium (Na)
In all localities, there is a significant difference (p < 0.01) between the different types of products. In all cities, herbal teas contain high levels of sodium, respec- are significantly different between all the cities. Indeed, for herbal teas, the city of Yamoussoukro records the highest levels of sodium. However, concerning the green teas of buds, the locality of Toumodi contains the high grades and the city of Bondoukou gives the low grades. In the case of green teas of young leaves, the locality of Toumodi presents the high grades and the city of Yamoussoukro records the low grades.
Manganese (Mn)
At the level of manganese levels, there is a significant difference (p < 0.01) for each type of product between the different localities. For herbal teas and green teasof young leaves, the city of Bondoukou contains high grades, followed by Yamoussoukro, and the town of Toumodi has low rates. However, at the level of green teas buds, Yamoussoukro has the highest manganese content, followed by Bondoukou, and the low levels come from Toumodi.
Iron (Fe)
The iron content of Lippia multiflora products is shown in Table 2 . Within each locality, there is a significant difference (p < 0.01) between the different types of products. Indeed, in Yamoussoukro and Bondoukou, the iron contents are stronger in herbal teas, followed by green teas of buds, and green teas of young leaves contain the low grades. However, in Toumodi, iron levels are strong in green teas of buds, followed by those of green teas young leaves, and herbal teas record low grades. For each type of product, there is a significant difference (p < 0.01) between the different localities. For each type of product, the city of Toumodi has the highest iron content, followed by Yamoussoukro, and low rates are recorded in Bondoukou
Lippia multiflora has a significant difference (p < 0.01) between the zinc levels of the different localities for each type of product (herbal teas, green tea of buds and green teas of young leaves). Within all localities, there are significant differences (p < 0.01) between the various products of the savannah tea plant.
Copper (Cu)
At the level of each city, the copper contents of the different savannah tea products are significantly different (p < 0.01). Indeed, herbal teas contain higher grades than green teas of young leaves. However, there is no significant difference (p > 0.01) between green teas of young leaves of all localities Cadmium (Cd)
The cadmium content of the various products of the savannah tea plant is low, not exceeding 2 mg/kg. These rates are not significantly different (p > 0.01) between all localities. E. A. Christine et al.
Discussion
Green teas and herbal teas have protein contents (6% -9%) close to [23] . However, their contents are low in lipids (less than 3%) and in low total sugars. This could mean that Lippia multiflora products are good protein sources. Low lipid levels corroborate the findings of studies by [24] , which stipulate that the leaves generally contain little lipids. According to the results, these low levels of lipids and total sugars indicate that the teas and herbal tea of Lippia multiflora could be consumed without risk of hyperglycemia by diabetics and obese individuals reported by [25] . The high ash content of the savannah tea products leads us to say that Lippia multiflora teas and herbal teas are good sources of minerals, because ash is residues of mineral compounds which persist after the incineration of a sample containing organic substances of animal and vegetable origin [26] .
The magnesium composition of the green teas of the savannah tea tree shows higher levels (3620.87 to 4859.88 mg/kg) than those of [27] in green tea from Camellia sinensis. Lippia multiflora herbal teas are also rich in magnesium and the content is higher than that of the South African honey bush tea analyzed by [28] . Calcium is one of the mineral elements essential to the growth of a plant.
The calcium levels of green teas and Lippia multiflora herbal teas, of the order of 2320.91 to 36150.10 mg/kg are similar to those determined by [27] in Camellia sinensis green tea. The recommended daily intake for calcium is 340 to 1200 mg per day for children and 900 mg/day for adults [29] . High levels of calcium in Lippia multiflora herbal teas and green teas could be a good source of nutrients for elderly people prone to osteoporosis [30] , and the consumption of these leaves may be recommended in people suffering from osteoporosis hypocalcemia. Because calcium is an essential element in many vital functions of the body (coagulation of blood, maintenance of blood pressure, construction and maintenance of bones and teeth, cofactor in the enzymatic process) [31] [32] . Potassium is one of the various mineral elements that the plant needs for its growth.
Potassium also intervenes in the regulation of growth, which is why the rate is higher in the buds that constitute the areas of growth of the plant. The green teas of Lippia multiflora have potassium levels of 2110.71 to 6821.43 mg/kg. These levels are low compared to those obtained by the authors [27] [33] in Camellia senensis teas. The low sodium content of teas and herbal teas could be used in the treatment of hypertension and renal disease according to [34] . The potassium levels of herbal teas and green teas are higher than those of sodium. This would mean that the consumption of herbal teas and green tea from the savanna tea tree could prevent high blood pressure [35] [36] [37] . The beneficial effect of a sodium restriction on the control of arterial hypertension is increased by a concomitant increase in potassium intake [38] . The manganese levels (15.25 to 76.86 mg/kg) in Lippia multiflora green teas are similar to those obtained by [39] for Camellia sinensis green tea. [27] , who reported an average value of 241 mg/kg in Camellia sinensis green teas. These levels are higher than the recommended daily intake of 3.9 to 21.8 mg/day for children, 9.1 mg/day for males and 19.6 mg/day for females [41] . Lippia multiflora green teas are therefore good sources of iron. Therefore, the supplementation of Lippia multiflora products in a diet could help combat the iron deficiency anemia that affects one billion people worldwide [42] . Zinc is an essential trace element for the growth, development and maintenance of immune function, which strengthens the prevention and cure of infectious diseases [43] . Meat products are the best source of zinc [43] and zinc deficiency is usually observed in populations consuming low-protein diets. The levels in green teas (9.61 to 47.50 mg/kg) and herbal teas (21.79 to 32.45 mg/kg) are close to those obtained by [27] in the green teas of Camellia sinensis and [44] in herbal tea mate.
Copper is a trace element that plays an essential role in various metabolisms, including cartilage quality, bone mineralization, neurotransmitter peptide synthesis and regulation, iron immunity and metabolism, oxidative metabolism of glucose and is therefore essential to the functioning of the myocardium [32] . in herbal teas are similar to those reported by [44] in herbal tea mate. Cadmium levels in green tea and herbal teas are low and do not exceed 3 mg/kg. These results are in agreement with those of [46] , where in normal plants the cadmium content of leaves is between 0.1 -3 μg/g DM. However, these values are higher than those of [45] who obtained rates ranging from 0.05 to 0.38 mg kg on Camellia sinensis black teas from southern India. This low cadmium content of Lippia multiflora is explained by the fact that most of the accumulated cadmium remains in the roots, only small quantities are transported to the aerial parts [47] [48]. These authors showed that in wheat, 78% of cadmium is retained in the roots. The green teas and herbal teas of Lippia multiflora are rich in minerals and these are distributed in a varied way. Variations in the minerals found in the different localities studied and the different types of products could be related to the geographic origin of the leaves and the age of the leaves, as shown by [45] [49] [50] . In fact, the cities of the Center (Yamoussoukro and Toumodi) have ferralsol soils [51] , the climate is Baouléen [52] , characterized by four seasons (two rainy seasons and two dry seasons). While the northeastern city of Bondoukou has tropical ferruginous soil [53] [54], the climate is Sudanian, characterized by two seasons (one long dry season and one short rainy season) [53] .
Conclusions
The study reveals that the green teas and teas of the savannah tea plant are rich in ash, protein, but low in lipids and in total sugars. The products of Lippia E. A. Christine et al. multiflora are good sources of minerals whose main elements are potassium, calcium and magnesium. Iron, sodium and manganese are present in average proportions. The others, namely zinc, copper and cadmium, exist in small quantities. Given the mineral wealth of herbal teas and green teas of Lippia multiflora, it could be introduced into food formulations.
These results could also lead the food industry to focus on Lippia multiflora (an underutilized wild plant) by transforming its leaves into tea and herbal tea.
This could constitute a new agricultural product for the country, serving as a source of income for the population, thus fighting against poverty.
